1-5 In large part, this is due to the observation of false chords in patients with ILVT, and the belief that false chords are uncommon among individuals without ILVT. In one study, 15 patients with ILVT who underwent transthoracic or transesophageal echocardiography were found to have a structurally normal heart with the exception of presence of a false chord.
Introduction
Left ventricular (LV) false chordae tendinae (false chords, false tendons, or pseudochords) have been implicated as a possible source of idiopathic left (IL) ventricular tachycardia (VT). [1] [2] [3] [4] [5] In large part, this is due to the observation of false chords in patients with ILVT, and the belief that false chords are uncommon among individuals without ILVT. In one study, 15 patients with ILVT who underwent transthoracic or transesophageal echocardiography were found to have a structurally normal heart with the exception of presence of a false chord. 1 In contrast, that same study found false chords in only 34 of 671 (5%) patients referred for echocardiography for other reasons. One case report described a patient with paroxysmal VT of right bundle branch morphology and left axis deviation that was eliminated by surgical resection of a false chord. 2 Another report described a patient cured of ILVT after intraoperative photocoagulation of LV myocardium near a false chord. 3 Another study implicated false chords by mapping ILVT close to a false chord in one patient.
chords play a causative role in ILVT, it is also possible that the LV is more rigorously scrutinized in patients with this diagnosis. Therefore, pretest bias could contribute to a higher prevalence of false chords observed in patients with ILVT than in a general population of patients referred for echocardiography. However, the prevalence of false chords in the general population has not been well studied, with reported echocardiographic estimates between 0.3% and 46%. [5] [6] [7] [8] The purpose of the present study was to determine the prevalence of false chords on direct inspection of the left ventricle in patients without ILVT, with the hypothesis that false chords are a common anatomic finding and therefore may not be linked to ILVT.
Methods

Patient Population
The study included patients undergoing autopsy or mitral valve surgery at the University of Michigan between November 2005 and May 2006. In a prospective series, specimens were obtained at autopsy. The necropsy specimens were examined by incision of the lateral wall of the LV from mitral annulus to apex, allowing the direct visualization of the entire LV endocardium. In a separate group of patients undergoing clinically indicated mitral valve surgery, the LV endocardium was examined through the mitral orifice during surgery. For both surgical patients and autopsied hearts, the LV endocardium was inspected for false chords. Patient demographics were recorded, and medical history reviewed for history of heart disease, including ILVT or any VT. The protocol was reviewed and approved by the Institutional Review Board at the University of Michigan.
Characterization of False Chords
False chords were identified as linear fibrous strands within the LV (Fig. 1) , extending from the LV wall to the papillary muscle, from wall to wall, or from papillary muscle to papillary muscle, without insertion on the mitral valve. This standardized definition as well as photographic examples were used to minimize interobserver variability between surgical and necropsy sources. Gross anatomic characteristics of false chords were recorded.
Statistical Analyses
Comparisons of continuous variables between groups were made using two-tailed unpaired Student's t-tests; comparisons of dichotomous variables were made using Fisher exact tests. Differences were considered significant with a 'P' value <0.05.
Results Patients
During the 6-month study period, 75 hearts were examined for false chords, including 20 hearts at autopsy and 55 at the time of mitral valve surgery. No patient in either group had a history of ILVT. Patient characteristics are shown in Table I . For hearts examined at autopsy, causes of death are shown in Table II . For patients undergoing mitral valve surgery, the etiologies of mitral valve disease are shown in Table III . 
False Chords
The prevalence of false chords is shown in Figure 2 . Although there was a trend toward more false chords identified at autopsy (13 of 20 [65%]) than at surgery (21 of 55 [38%]), this difference did not reach statistical significance (P = 0.07). False chords were present in 12 of 18 (67%) patients who suffered a noncardiac cause of death.
Ventricular Tachycardia
No patient had a history of ILVT and only 5 (7%) had a history of VT. The association of false chords and VT is shown in Figure 3 
Discussion Prevalence of False Chords
In this prospective, anatomic study, the prevalence of false chords was approximately 45% in patients without ILVT. In contrast, previous reports based on echocardiographic imaging describe a population prevalence as low as 0.3%. 6 The fine, filamentous nature of false chords makes them difficult to reliably detect echocardiographically. Pretest bias might explain the higher observed prevalence if echocardiographic imaging was performed with the specific intent to detecting false chords.
As expected, there was a difference between groups with respect to cardiac history since, by definition, all patients undergoing mitral valve surgery had a history of cardiac disease. However, VT was rare in both groups, and no patient in either group had a history of ILVT. The observed prevalence of false chords was similar in both groups, although there was a trend toward a higher prevalence among hearts examined at autopsy. While it is possible that the prevalence was different in each group (and would have become apparent in a larger study), it is more likely that greater LV exposure at autopsy facilitated endocardial visualization (and the detection of false cords) in contrast to more limited surgical inspection through the mitral orifice.
Association of False Chords with Ventricular Tachycardia
Despite the low prevalence of any VT, a large number of patients in both groups had one or more false chords. Since previous studies that implicated false chords in ILVT relied on a statistical association between their presence and the arrhythmia, the present study suggests that pretest bias may have caused an underestimation of the prevalence of false chords in patients without ILVT.
One might hypothesize that a subtype of false chords exists that causes ILVT. It remains to be confirmed that interventions that eliminate a false chord are a reliable treatment of ILVT. However, based on our observations of a high prevalence of false chords among patients without ILVT, the finding of a false chord in a patient without a history of ILVT appears to have no prognostic significance.
Study Limitations
Although prospective, this was an observational study. Because no patient had ILVT, no intervention was tested, and the prevalence of false chords was not compared between patients with versus without ILVT. Pathologic analyses of false chords were not performed; therefore, this study did not examine whether subtypes of false chords exist, or are of importance.
Conclusions
Using direct inspection of the LV endocardium at autopsy or at the time of mitral valve surgery, a high prevalence of false chords was observed among patients without ILVT. Previously reported associations of false chords with ILVT likely underestimated the prevalence of false chords in a normal population.
